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FboflpB icwie otbochtcji k MCWUKX>6pt0oTKe p 
npemsavHO aw o6p^ioncji orm«pcnril b Tpy 
Cvl n Momer 6un xcnonBsoBUo njm oicoimr 
lemirai ofipt&mco UHnHHflpocaaix oTBepcwt 
ipy5 jpu ncnpo-nReBMO- h W0biwhmx aera- 
net MetoflOM flwJ>°P M * IofoHHore npaTmotiow 

(OOpitOBBJOU). 

IbBftcraf HHcrpyMeia jyw pr*m<™ Tpy5, co- 
flBpBciiaidl cTyncwuiyw onptBicy c ttanpceco- 

BAKKMVOI KB He© fle$OpMHpyiDUUlM* KOHMUMH, 

n oca onptBKR BMnonRCBB muDowpirwcKM 
pacunxa. b cTCKxax onptBKB - pwwwwe 
otBepcnui, hi ropatf aconen - pwrnmHwe 
nam, cooGotantuiteCB c otwdctiwm* onptBicH. 
HncrpyMCKT chb6x€H chctcmob nonra pi6o«ici 

XMflXOCm B 06p»30BaHHNC OTBCpCTIOrMJI H WM- ; 
MB KaMAJTW II]. 

Pi30enjnem>ROH cme3koh mcbov noBepxHocn>» 
TpyGbi n pa6owMM ko/ibubmm np* pa6orc 3to- 

rO RBCTpyMC HT8 HBJI*eTC* nipOBOM CJK>R, 0&- 

fmsymiKHCB b pciyjTBTaTC HarpcBa pa6o%M 

BOUDCOCTM B IIOJIOCTH HHCTpyMCKTa flO TCMTIC- 

patypw tf3pon6pa:>oBaHMfl, oh pafiotarT tojtiko 
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mo npeoBipHTCJibHO HarpcTOMy no icMnepaiypw 
ropmero ne<|K>pMHpoBaHWi Mcranna TpyCu. 

HcaocwTKOM^ iroro HHcrpyMeHta mnxtiai 
to, w> juw nonroTOBKH k pa6ore oh Tp< oy- 
er StpJWKH jpt0O<KB BOWKOCTMO IIOJIOCTH H 

3 upcjoapHTenhHofl puoavi 3axonHoro kohxu 
Tpyfeu Ha buxozic io tpyou nocne oxown- 
row npooccca paaura BucrpyMCHT HarpeBaeTC* 
ao xeMnqMiypw bhujc napoo6pa30BaHH* pa6o- 
<*ft bowkocth, 7TO DW3UBACT onpeneneHHue 

10 HeynoocTBa npw iKcroiyaTauHH. To<wocn> o6pa- 
6onai oTBCpcrwfl tixhm HHcrpyMC htom hcbbh 

OOKBB* 

lien* .H3o6pcTCHiw - noBWiucHHe ica^ecm 

0<5pa60TKH. 

15 IloCTaBJIf HHBH UfJlb flOCTHTa€TCB TCM, TfO H> 

BtcTHbiH HHCTpyMCHT, concpBcaiiXHH nonyio on- 
paBKy c HacajKCHHbiMH Ha nee flc<J>opMHpyio- 

UOtMB 3J1CMCHTaMH» B CTCHKaX KOTODOM BMIIOJV 

hchw paoHajibHWc otbcpcthb, a Ha Topuax 
70 necJ>opMHpyioiuHx jjicmchtob, o6paiucmibrx ohhh 
k flpyroMy, - pamiamHMC na3bi, a iaK)ice ho 

TOTOHK paOOICH JWIKOCTM OHH nOOa^H CC B 

o6pa30BaHHWC OTBepcTHBMH H na^aMM Kananbi, 
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CHaO*eH cMOHTKpoB3inmM b pacro<n<e onpaB- 
KH c B03Moxnocn»K) octBoro ncpcMtuicmw no- 
jn,iM tinoKOM c nopumcM, Ka HapyxnoH no 
BcpxHocni KOToporc BbmojtMCMa Kom»ucnaii npo- 
tow a, cocjiHHCHHaH c nonocrbio tin ok a H C 5 
ommM H3 pajwajarfhix otbcpctmh onpaBKH, a 
nonocrb urroica cocamieHa c hciotohkom pano- 
se* *HAKOCTH, B Ka^lCCTBC KOTOpOH HCn0Ab3O- 

i Bawa CMa3WBaioiuaji aomxocTb. 

I la iepTC*c noKaoaH o6uihm bra npennarae* io 
Moro HHCTpyMCHta, paopcoJ 
. HHcrpyMCHT conepacHT KopnyoonpaBKy 1, no 

OCH OnpaBKH BMnO-THCHO UJWHJUipHnCCKOC OT- 
BCpCTHC C pa3MWUCHHWM B HCM nOHBHDKMbIM 

*3ncMCHT0M - nonwM unoKOM 2 c nopiuneM, \$ 
BbmonHciiHbiM aaoAHO co iutokom. Ha nopiu- 
tie BbmomtcHa KOjn>ueBa* npoiowa e 9 cocah- 
iieinuw c no/iocn>K> ^ nrroKa. B creiacax ort- 
paBKH npeflycMOTpeHW pajtHamnbic otbcpcthh 
a mw nojiBona cMaaowofi *g«akocth k nasaM TO 
6 ita Topuax nccJwpMHpyioiuHX 3neMeHT0B 3. 
UItok, ycianoBJieHHtifl c B03Mo*H0cn>K> bo> 
BpaTno-nocrynaTCJibHoro ABHtterow b nonocro 

OnpaBKH OTHOCHTCJIbHO pajWaJIbHMX OTBepCTHM 

b creincax, npcneAOBaTenbHO pacnpeACJwei no- 2 $ 

TOK CM330HH0H 3KHAKOCTH K 30HBM o6j*60TKH. 
Pa60WC 3J1CMCHTM 3 C yBCJDnHBaiOUXHMHOI 

k Bbixoay HHaMCTpaMH nocaxcHM hb ahahha- 
pinccKyw «acTb onpaBKH, iuiothoc npHxarne 
flpyr k Apyry pa6oinx sncMcirroB h yAcpxaHHe^ 
mx b raxoM cociobhmh o6ccncwBacTCfl raiocon 
4, HaBiitrofBaioaicncfl Ha nepczonow <tacr* on- 
paBKH* 

Pa6oTy HHCTpyMcina moxho npocncmm* Ha 

npHMCOC 06pa60TKH OTBCPCTHH HHaMCTpOM 

70^*mm npn npoTHnreaHHH 3aroTOBKH H3 ipy" 
6m c jnttMcrpoM orBcpcnw 67 mm h Tojnnn- 
hoh ctchxh 10,5 mm, MaTepnaji - HHpKOHHft- 
jwo6HCBbiH ennaB Mapxn 3-125. 

06pa6cmca npoH3B0AHTC* hb BepTtncanbHOM 
npcccc Moncnn 11-6370 c ycKimeM 100 tc 14 
HjicrpyMCHT saicpcnjweTCH b BcpxHcfi TpaBep- 
cc npecca, otBepcnie b Tpy6e pa3Aa>0T Ha 
pa3MCp 70 f0 / n &M c HafiopoM pa6<WHX 3ACMCH- 
tob x. Hapy*on>iMH jnuMeTpaMB cootbctctbchho: 
67,S0; 68.75,7035; 70,55; 70.06 + 70.08 mm. 4S 

ripH o6pa6oncc HapyTKHWH jtomctp Tpy6w yBe- 
mromaeTCH ao 90 mm, ynpyra* ycanxa coctaB- 
imcT 0,47 - 0,52 mm, BcmrorHa ynpcmeHHO- 
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ro won - 1000 1 100 mkm. npH ABH*e- 

HUH HHCTpyMCHTa BIIH3 npH nOAJOAe K BCpX- 

HCMy lopuy 3armoBKH 5 b unoK nocrynaeT 
CMa3o?maji xcHAxoctb (Macjio HHny cTpnanbHoc 
20-30), Koropaii HanpaBAHCTC« vepcs paAHajnr 
iaic ompcTHB b onpaBKe k paAHanbHMM. na- 
3aM Ha topuax ncpBoro fle(J>opMHpyiomcro 
3ncMCHTa« IlpH nooicAyiomeM abh^ckhh HHcrpy- 
MCHTa BHH3, unoK nepcMeiuaciCH BBCpX H 
nocncnoBaicnbHO pacnp^Aenflei cMasowyio 

KOCTb K Ae<t>OpMWpyK>mHM 3ACMCHT3M. npH o5» 
paTHOM XOAC HHCT pyMC HT3 UJTOK B03BpamaCTC» 

b imxHce hcxoahoc nono*cHHe, ACTan* bsbhc- 
xacTCB H3 onopHoro CTaKawa h uhkji noBtopH- 

CTCH. 

3KOHOMHMeCKHMf 3<M>CKT OT HCn0JIb3OBaHJ« 

npcflnaracMoro HHcrpyMCHra npH H3roTOBncHHH 
KoMiuieicTa AetlncH na annapat cocTaBAUCT 
50 twc py6. 3a cqer yMCHbiucHHB npnuycKOB 
npn oKomarenbHOH o6pa6oTxc h 3aMCHbi onc- 
pactHH pacrowH oTBcpcTiw Ha Ae<t>opMauHOH- 
hoc npoT«raBaHMC 6>3 chxthx Meta/ina. 



^OpMyJia H306pCTCHHH 

HncTpyMCHT Ana xoaoahoh pa3Aa«m Tpy6, ooncp- 
xauoak nonyioonpaBKy c Haca^CHHbrMH Ha ntt Ac^> 

(^pMHpyiOOOIMH 3ACMCHTaMH, B CTCHKaX KOTO- 
pOH BwnojmeHbi pajnanbHue orBCpcnw, a Ha 
Topuax Ae^pMHpyfomHX sacmchtob, oCpaiacH- 
hmx oahh k ApyroMy - paAHajiwibw naJbi, a 

TBKXe HCTOTHHK pa6cwfl JKHAKOCTH AAH nOAB- 

m tt b o6pa30BaHHbie oiBcpcnwMH H naaaMH 
xanajibi, OT/iH^aiomHHCii TCM, 
qro, c tKJTbio noBMUiCHWi Kaqccrea o6pa6oTKH, 
oh cHa6*eu cmohthpob3hhwm b nojiocra on- 
paBKH c BO3MOOT0CTM0 occBoro ncpcMcuieHiw 
noAMM iiiTOKOM c nopuiHcM, Ka HapyxHofi no- 
BcpxHocTH Kotoporo BbmoAHCHa KOAbUCBaji npo- 
To«nca, cocAHHeHHaA c nonocrwo uhokb H c 

OAHHM R3 paAHaAbHblX OTBepCTHM, a nOJTOCTb 

urroKa cocAHHCHa c hctowhkom pa6o«ieA win- 

KOCTH, B KSMCCTBC KOTOpOH HCTlOAb30BaHa CM3- 

3braa»maA woxocrb, 

MCTOWKKH HH(J)OpMaUHH, 
npHHHTbIC BO BHHMaHHC npH 3KCnepTH3€ 

1. ABTopcKoe CBHACteni»cTBo CCCP N° 614862, 
ka. B 21.0 41/02, I3.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 nm. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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